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DETAILED EXPLANATION OF THE INVENTION 

This invention relates to a new processing method that provides fibre products with 
durable water repellent property and (or) oil repellent property as well as antistatic 
property. 

With fast advancement of synthetic fibre in recent years, a processing method that 
provides water and oil repellent properties, and antistatic property has been desired in the 
fields of clothing, in particular, sports wear, or coats and the others. 

That is to say, synthetic fibre have been known for such defects as an easy generation of 
static electricity because of their hydrophobicity to easily adsorb dusts in air due to said 
static electricity, and also to cause trousers or skirts and like to stick to one's body or to 
generate flickers; and improvement on such defects has been much desired. 

In addition, durable water repellent effect is beneficial as it prevents from wetting by 
water and adhesion of water-soluble dirt; and durable oil repellent effect is effective from 
the standpoint of prevention from adhesion of oily dirt. 

However, above-explained water and oil repellent properties and antistatic property are 
contrary to each other; and it is very difficult to provide both such properties, and 
therefore, no such processing method has yet been known. That is to say, when the fibre 
is treated with water and oil repellents, antistatic property declines, and when antistatic 
agent is applied to the fibre, water and oil repellent properties show decline. It is not 
possible to attain the prescribed purpose even when both treatment agents are applied at 
the same time. 

This invention sets out to completely conquer above-explained conflict, and at the same 
time, it provides durable processing effects. That is to say, this invention's method is 
characterized by that fact that it allows an easy attainment of effects of water repellency, 
oil repellency, and antistatic property through 2 stage treatments, in other words, after 
applying water repellent and (or) oil repellent agents to the fibre products (first stage 
treatment), they are treated with an antistatic agent that is dissolved or dispersed in 
solvents or penetrating agents showing affinity to the processing agents used in said first 
stage treatment (second stage treatment). 
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According to this invention's method, because solvents or penetrating agents that show 
affinity with the processing agents used in the first stage treatment are used as a medium 
of antistatic agent for the second stage treatment, no troubles should occur from the 
standpoint of compounding; and in addition, it is possible to easily disperse and adhere 
antistatic agent that is dissolved or dispersed in the solvent showing affinity with said 
water and oil repellent agents to the layer having said water and oil repellent agents 
which have been formed on the surface of fibre products beforehand. In addition, 
although the first state treatment generally results in generation of much static electricity 
on the fibre products of post treatment because hydrophobic chemicals are generally 
used, according to this invention's method, because antistatic agents are applied at the 
second stage treatment to allow display of the antistatic effect, and generation of static 
electricity becomes very small. In addition, it is considered that through use of solvent or 
penetrating agents which show affinity to the water and oil repellent agents that are 
applied at the first stage treatment, somewhat of physical and chemical bonding may be 
created among water and oil repellent agents that show hydrophobic property and 
hydrophobic portion of the antistatic agents during application of said antistatic agent to 
allow favorable actions with durability such as laundry resistance or dry cleaning 
resistance, and the like. 

Regarding water and oil repellent agents that can be used in this invention's method, for 
instance, the ones of wax.alurninium salt group, wax.zirconium salt group, quaternary 
pyridinium group, aliphatic group amide.resin group, silicone group, or fluorine resin 
group and the like may be used. 

In addition regarding antistatic agents, for instance, phosphate group (anion group), 
quaternary ammonium group (cation group), betaine group (amphoteric group), or 
polyoxyethylene group (non-ion group) and the like may be used; and as seen in the 
cation group, use of such agents showing water repellency themselves can provide good 
effects more easily. 

Regarding solvents, dispersants, and penetrating agents showing affinity with water and 
oil repellent agents, organic solvents or penetrating agents of compounds such as 
alcohols, ethers, ketones, or benzene group may be appropriately selected and used based 
on each relationship with chemical structures; and it is preferable to use the ones which 
show volatile property that easily scatter from the fibre goods after processing and do not 
remain. 
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For instance, in the case of water and oil repellent agents of wax. aluminium salt group 
and wax.zirconium salt group, benzene, chloroform, or ether and the like are appropriate; 
and in the case of quaternary pyridinium group, ethanol or ether and the like, and in the 
case of silicone group, benzene and the like, and in the case of fluorine resin group, 
methanol, or ethanol and the like are appropriate. According to this invention, it is 
particularly preferable when fluorine resin group water and oil repellent gents are used 
and methanol or ethanol is used as a solvent. 

Regarding the finish processing method of fibre products, after applying said water 
repellent treatment and (or) oil repellent treatment in accordance to ordinary method (first 
stage treatment), solution or dispersed solution of antistatic agent may be applied in such 
manner to preferably provide 0.5 ~ 5% owf through a dip method, spray method, or 
coating method and the like. 

The fibre products that can be subjected to this invention's method include knit or 
woven cloth of natural fibre such as cotton, wool, linen, or silk and the like, regenerated 
fibre such as acetate, cupra, viscose, or rayon and the like, synthetic fibre such as 
polyamide, polyester, polyacrylonitrile, or polypropylene and the like which are 
processed as alone, mixed fibre spinning, or cross knit and weaving, and nonwoven cloth 
or paper, and sewn products, coated cloth, or cloth with rubber backing. 

The fibre products that are treated by this invention's method are capable of displaying 
an antistatic capability with excellent durability with absolutely no changes on the water 
and oil repellent properties to provide products, which are equipped with properties 
conflicting to each other that cannot be seen on any ordinary products. And therefore, it 
is a very effective processing method for the fields which require water repellency, oil 
repellency as well as antistatic property, in particular, outer wears such as rain coats, or 
jumper coats and the like, knitted suits, and suits for men and women. Examples are 
shown below. 

EXAMPLES 

Scotchgard FC-208 (Fluorine resin group water and oil repellant made by 3M Co.) and 
antistatic agents shown in the Table 1 were combined, and they were applied to a 
polyester.poplin base [cloth] through (1) already known method, in other words, one bath 
onstage treatment, and (2) this invention's method, in other words, separate bath two 
stage treatment and results were compared. 



(1) Conventional method 

Scotchgard FC-208 3 .5 parts by weight 

Hopatex FTN [transliteration] 3 parts by weight 
(a stabilizer made by Ciba Co.) 

isopropanol 40 parts by weight 

water 54 parts by weight 
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A dispersed solution comprising above-explained components to which prescribed 
amount of each antistatic agent shown in the Table 1 was added, and they were 
thoroughly stirred to give a treatment solution. Base cloth was dipped in above-explained 
treatment solution, and after that was squeezed with mangles to give 90% squeezed 
solution rate, it was air dried, and then, it was heat treated for 3 minutes at 130°C 



(2) This invention's method 
Scotchgard FC-208 
Hopatex FTN [transliteration] 
[a stabilizer made by Ciba Co.) 
isopropanol 
water 



3.5 parts by weight 
3 parts by weight 

40 parts by weight 
54 parts by weight 



A treatment solution comprising above-explained components was used to dip a base 
cloth, and after it was squeezed with mangles to give 90% squeezed solution rate, it was 
air dried, and it wash eat treated for 3 minutes at 130°C. Then, antistatic agents which 
were emulsified and dispersed in water to give prescribed concentration beforehand were 
dissolved in the solvents shown in the Table 1, and above-explained post-treated base 
cloth was dipped in this solution, and after it was squeezed and dried to give 90% 
squeezed solution rate, and it was heat treated for 40 seconds at 150°c. 

Results are shown in the Table below. 



TABLE 1 



PRESCRIPTION 



Sample 
Processing No. 
Conventional 1 
Method: 2 
3 

Method of V 
Invention T 



antistatic agents (maker's name) application solvents used 

rate (owf) (dissolution ratio) 

PermaxAW (Yoshimura Yuka) 3 

ErionA-3 (Sanyo Kasei) 3 

Neoaston 900EP (Gunze Sangyo) 2 

PermaxAW (Yoshimura Yuka) 3 

ErionA-3 (Sanyo Kasei) 3 



methanol/water 80/20 
methano/water 80/20 



[Note: The antistatic agent shown above are all translated phonetically. Translator's 
note] 
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TABLE 2 RESULTS 



Sample water repellency oil repellency 



No. 


pre-laundry 


1 X 


3x 


5x 


after dry cleaning pre-laundry after dry cleaning 












of 3 times 




of 3 times 


1 


80 


70- 


70- 


50+ 


50- 


90 


50 


2 


80- 


50+ 


50- 


50 




80 


0 


3 


70 


70+ 


50+ 


50 


50 


100 


70 


r 


100 


100- 


100- 


90 


90+ 


100 


90+ 


2' 


100 


100- 


100- 


90 


90+ 


100 


90 



(note) Water repellency and oil repellency were judged based on the Scotchgard 
specification of 3M Co. 

TABLE 3 RESULTS 



Sample surface resistance (Q/cm ) 

No. pre-laundry after laundry after 3 x of dry cleaning 

1 x 3 x 5x 

non-treated 2.0xlO n - - 

1 4.5xl0 9 5.3xl0 H 3.3xl0 n 3.8xl0 12 6.5xl0 n 

2 2.3xl0 8 1.9xl0 10 4.0xl0 10 S.OxlO 11 7.3xl0 n 

3 4.0xlO n LOxlO 12 l.OxlO 12 LOxlO 12 6.8xl0 u 
V 2.0xl0 8 3.9xl0 9 8.2xl0 9 9.5xl0 9 5.9xl0 9 
2' 6.0xl0 8 4.5xl0 9 4.6xl0 9 5.9xl0 9 7.4xl0 9 



As it is clear from the results shown in the Table 2 and Table 3, the products by this 
invention's method show excellent water repellency, oil repellency and antistatic 
property with durability. 

CLAIMS 

1 A processing method of fibre products is characterized by the fact that 
after applying water repellent and (or) oil repellent treatments to fibre 
products (first stage treatment), they are treated with a solution in which 
an antistatic agent is dissolved or dispersed in solvent or penetrating agent 
showing affinity to the treatment agents used in said first state of treatment 
(second stage treatment). 



Translation requested by: Kathy Sandvig/Lisa Fagan, OIPC 
Translation by: Mie N. Arntson, 512-331-7167 
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